A halo method (Vittori, 1956 ) by which one may detect chloride content above 10-13g. was applied to the measurement of chloride content in a single cloud droplet.
Introduction
A halo method by which one may detect a chloride content above 10-13g. (Vittori, 1956: Durbin and White, 1961) was applied to the measurement of the chloride content in a single cloud droplet.
By this method it is possible to obtain the information about the chloride content in a droplet with the percentage distribution for each size fraction and moreover about a history of a cloud droplet as far as giant nuclei of sea-salt are concerned.
Measuring technique
A collector for the sampling of cloud droplets was a silicone (KC 88, Shin-etsu Kagaku K.K.)-coated slide glass covered with fairly thin MgO film.
When a cloud droplet was deposited to this film, MgO powder surrounding the droplet gathered to a center due to evaporation of the droplet.
Spot(outer) and residue (inner) (remaining about a half of spot diameter in a mean value) were left correspending to the droplet size. An impaction factor of droplet to be applied to the MgO surface was 0. 70 according to the author's calibration.
A half part of a small piece of transparent film (about 2mm*4mm) was coated with AgNO3 gelatin-gel and another half was left uncoated in order to be picked up with a Photo 1. Spot and residue of a cloud droplet and an induced halo.
tweezer. This gelatin-gel surface was gently contacted to the residue, and then a halo was observed under a phase-contrast microscope (Photo 1). A calibration curve is shown in Fig. 1 for a dry air below 75% in relative humidity. induced from each mass of chloride (g.) for a dry air below 75% in relative humidity.
When chloride spreaded thinly over MgO surface under limit of concentration per unit area on the surface, a halo could not be detected. This is depicted in Fig. 2 and a residue diameter was taken to be a half of spot diameter.
Photo 2. Spot and residue of a cloud droplet and its change after short breath was given under phase-contrast microscope. droplet or not, one may blow a short breath upon the residue because an apparent change would appear under a dry ambient circumstance as shown in Photo 2. Examples obtained in a winter season are depicted in Figs. 2, 3 and 4. In these samples the halos were generally detected in the residues with breath effect. From these results the contribution of large chloride particles (giant sea-salt nuclei) to the formation of cloud droplets under different stages of cloud development will be analysed.
Some remarks on this method
This halo method is originated from socalled Liesegang phenomenon and therefore several factors must be taken into consideration about this phenomenon.
The factors are gel concentration, outer and inner electrolytes, their concentration, light, temperature, electric field, impurity (third material), hydrogen ion, antiquated gel, gravity, tension and so on. Especially greater care must be taken on impurities and disturbing ions. Therefore this method may be regarded as qualitative one rather than quantitative one. In the case of a mixture consisted of several ions, a careful decision is necessary for the detection of chloride content.
